Mitochondrial oxidative stress and CD95 ligand: a dual mechanism for hepatocyte apoptosis in chronic alcoholism.
Apoptosis plays an important role in the progression of alcohol-induced liver disease to cirrhosis. Oxidative stress is an early event in the development of apoptosis. The major aim of this study was to study the conditions in which oxidative stress occurs in chronic alcoholism and its relationship with apoptosis of hepatocytes. We have found that oxidative stress is associated with chronic ethanol consumption in humans and in rats, in the former independently of the existence of alcohol-induced liver disease. Ethanol or acetaldehyde induces apoptosis in hepatocytes isolated from alcoholic rats, but not in those from control rats. Inhibition of aldehyde dehydrogenase, but not of cytochrome P450 2E1, prevents ethanol-induced cell death. Ethanol-induced apoptosis is caused by increased reactive oxygen species (ROS) driven by increased availability of the reduced form of nicotinamide-adenine dinucleotide (NADH) owing to mitochondrial acetaldehyde metabolism and it is prevented by blocking the opening of mitochondrial permeability transition (MPT) pores with cyclosporine A. Inhibition of nitric oxide (NO) synthase or addition of antioxidant vitamins C and E completely prevented ethanol-induced apoptosis. Mitochondrial oxidative stress, which occurs during chronic alcoholism, renders hepatocytes susceptible to apoptosis. On the other hand, the CD95 ligand expression was up-regulated by acetaldehyde. In conclusion, ethanol induces apoptosis via 2 different pathways: MPT and up-regulation of the expression of CD95-Fas ligand. The overproduction of ROS by mitochondria, driven by acetaldehyde metabolism, is a common trigger of both mechanisms.